flux meters. Soil water flux meters operate on similar principles and have been studied by Cary (1, 2) . Both the heat and water flux meters must be precalibrated. The calibration depends upon the conductivity of the soil, and so the variability of soil heat and water conductivity becomes one of the main problems in practical field use of the instruments. The purpose of this note is to point out that the dependence on soil conductivity can be eliminated by using two meters simultaneously.
Philip (3) began his analysis of the heat flux meter with the exact solution for heat flux through an oblate spheroid. This relation is
where .1 is the flux through an oblate spheroid which has a uniform conductivity, Kt, q is the heat flux through the surrounding media with a uniform conductivity .1‹,, e is Kt/K" and H is a constant dependent only on the dimensions of the oblate spheroid. Philip believed that this relation could be used as a close approximation for heat flux transducers in soil and that H would remain very nearly independent of fluxes and conductivities. The use of equation (1) to describe the operation of either heat or water flow meters in soil assumes a homogeneous soil conductivity, K" transporting a uniform flux, q, at the boundaries of the zone of influence of the meter. In general, the flow meters are designed to be unidirectional; thus it is further assumed that q may be taken as the vector component of total flux in practical field situations. where K is the fixed conductivity of the sensing unit in the meter, a is the thickness of this unit, c is the length of soil enclosed in the cylinder around the unit, and 5 is the overall length of the meter ( fig. 1 ). Equation. (2) Suppose now that a second water flow transducer is placed in the soil just outside the zone of influence of the first transducer, but under conditions that are otherwise identical. Let this second transducer have the same dimensions and construction as the first, except that the fixed conductivity in the sensing unit be different (represented by k), which will cause the flux through the second transducer to also be different (represented by j).' Equation (8) (1) and (2) to the operation of transducers in the soil may result in the failure of equation (5) to be exact, but it should prove useful in the design and development of soil heat and water flow transducer systems.
